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Context: Women with spinal cord injury (SCI) may face barriers that result in disparities in receipt of
recommended mammography and Papanicolaou testing.
Setting: South Carolina.
Participants: South Carolina women with SCI were identified using International Classification of Diseases codes
in 2000–2010 Medicaid and Medicare billing data.
Outcome measures: Receipt of mammography and Pap testing was determined using procedure billing codes.
Partial proportional odds models were estimated to examine the association between SCI and adherence with
screening recommendations from the United States Preventive Services Task Force. Each individual’s screening
experience was classified as full adherence, partial adherence, or no screening.
Results: The cohort for mammography consisted of 3,173 women with SCI and 6,433 comparison women
without SCI. The cohort for Pap testing consisted 5,025 women with SCI and 9,538 comparison women.
Women with SCI were less likely to have full adherence with mammography recommendations (aOR = 0.69,
95% CI 0.64, 0.76) and Pap test recommendations (aOR = 0.53, 95% CI 0.49, 0.57). They were more likely to
have no mammography screening (aOR = 1.44, 95% CI 1.33, 1.57) and no Pap testing (aOR = 1.89, 95% CI
1.77, 2.03) than women without SCI.
Conclusion: Using longitudinal data with multiple outcome levels, women with SCI were less likely to be fully
adherent with receipt of recommended breast and cervical cancer screenings and more likely to have no
screenings during the eligible years when compared to women without SCI.
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Introduction
According to the 2010 U.S. Census, 18.3% of women in
the non-institutionalized population reported disability,
adjusted for age rates of disability increase with age,
with disability being reported in 53.8% of women over
the age of 65.1 Research has shown that individuals
with a disability have significantly poorer health than

those without disability.2 A fragmented system of finan-
cial assistance for low-income women with disability,
along with inadequate health insurance coverage, have
been reported as major reasons why women with dis-
ability face barriers in accessing healthcare.3 Spinal
cord injury (SCI) is one underlying cause of disability.
The National Spinal Cord Injury Statistical Center esti-
mates that there are approximately 12,500 new survivors
of SCI each year in the US (40 cases per million), and
approximately 21% of these injuries are sustained by
women.4 The estimated prevalence of SCI in the United
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States is 906 permillion, approximately 30%ofwhomare
women.5 Women with SCI are at risk of developing sec-
ondary conditions, including deep vein thrombosis,
urinary tract infections, muscle spasms, osteoporosis,
pressure ulcers, chronic pain, and respiratory compli-
cations.6 An estimated 20–30% of people with SCI
show significant clinical signs of depression, which nega-
tivelyaffects overall health and functional improvement.7

Women with spinal cord injury face challenges in
obtaining access to health care, including inaccessible
or incompletely accessible facilities and difficulties with
transportion.8,9 Given the challenges to access to
healthcare faced by women with SCI, receipt of clinical
preventive services may also be adversely impacted.

Receipt of women’s preventive services by
women with SCI
Two cancer screening tests for women endorsed by the
US Preventive Services Task Force (USPSTF) were
studied in this paper: mammography for breast cancer
and cytology (Pap test) for cervical cancer. Both of
these tests have been well integrated into health care
for women because of their ability to detect early
disease and the availability of treatment once disease is
identified. Women with SCI should receive these screen-
ing tests at the same frequency as women in the general
population, and receipt of such preventive services is an
important marker of health equity.
Screening for breast cancer has received substantial

attention since about 1 in 8 (12%) women in the
United States will develop breast cancer during their
lifetime. Surveillance, Epidemiology and End Results
(SEER) data estimate 231,840 new cases of breast
cancer in 2015, and 40,290 estimated deaths from
breast cancer in 2015.10 Specific recommendations
regarding mammography have changed over time. In
2009, the USPSTF updated its recommendation to
include biennial mammograms beginning at age 50,
while the decision about screening in 40 to 49 year old
women should be an individual one and take patient
context into account, including the patient’s values
regarding specific benefits and harms.11 The previous
USPSTF recommendation, published in 2002, was for
screening mammography every 1 to 2 years for all
women older than 40 years. The USPSTF has con-
cluded that there is insufficient evidence to recommend
mammograms after age 74.12 The USPSTF recommen-
dation prior to 2002 was for mammography every 1 to 2
years for all women beginning at 50 years of age and
concluding at approximately age 75 unless pathology
is detected.13 In 2013, 72.6% of women in the United
States reported being up to date with mammography.14

US National Surveillance, Epidemiology, and End
Results (SEER) data reports an estimated 12,900 new
cases of cervical cancer in 2015, and 4,100 estimated
deaths from cervical cancer in 2015. SEER data also
reports than 0.6% of women will develop cervical
cancer during their lifetime.10 Guidelines released by
the USPSTF in 2012 recommend Pap tests for cervical
cancer screening every 3 years for women aged 21–65
years. For women aged 30–65 who wish to lengthen
the screening interval, the USPSTF recommends a com-
bination of cytology (Pap test) and HPV testing every
five years. The Task Force currently recommends
against screening women younger than 21 or older
than 65 years (with adequate prior screening) for cervi-
cal cancer, and against screening women younger than
age 30 using HPV testing.15 The previous USPSTF rec-
ommendations from 2003 were to begin screening within
three years of onset of sexual activity or age 21 (which-
ever comes first), and to screen at least every three years.
The USPSTF recommended against routinely screening
women older than age 65 if they had adequate recent
screening with normal Pap smears and are not otherwise
at high risk for cervical cancer.16 Prior to 2003,
USPSTF recommendations were for regular Pap tests
for all women who were or had been sexually active
and had a cervix. Testing was recommended beginning
when the woman first engaged in sexual intercourse;
adolescents whose sexual history is thought to be unreli-
able should be presumed to be sexually active at age 18.
There was considered to be little evidence that annual
screening achieves better outcomes than screening
every three years.17 In 2013, 80.7% of women reported
being up to date with Pap testing.14

There are a number of potential barriers to breast and
cervical cancer screening for women with SCI, some of
which mirror general barriers to health care but others
are specific to these particular screening tests. For
example, in addition to encountering inaccessible entry-
ways, hallways and bathrooms18 and potentially having
health care providers who are not well versed in the care
of women with SCI,19,20 women with SCI may have dif-
ficulty positioning themselves on exam tables for Pap
testing or having a radiology technician position mam-
mography equipment so they can remain in a wheel-
chair.21 Previous research has found that 60% of
women with SCI aged 50 or older had not had a mam-
mogram within the past year and 39.6% of women had
not received a Pap test within the previous three years.22

Female veterans aged 18–65 with spinal cord injuries
and disorders (SCI&D) were significantly less likely
than their counterparts without SCI&D to have had a
Pap test within the three years prior to the study (88%
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vs. 98%, respectively); and those with SCI&D over 40
were also less likely to have had a mammogram within
the past two years (84%) when compared to those
without (91% screening rate).23 Interestingly, a 2010
Canadian study in which all citizens had the same pub-
licly funded insurance, showed that women with and
without SCI were screened for cervical cancer at
similar rates, the exception being older women (both
with and without SCI) and lower income women with
SCI who were less likely to be screened.24

The objective of this study was to investigate whether
women with SCI receive recommended breast and cervi-
cal cancer screenings at the same rate as women without
this disability.

Methods
The data were obtained from 2000–2010 South Carolina
Medicaid claim records (housed at the South Carolina
Revenue and Fiscal Affairs Office), as well as South
Carolina Medicare claims (from the Research Data
Assistance Center* (RESDAC)). Medicare and
Medicaid are both government run programs for pur-
chasing health care in the United States. Medicare’s
primary purpose is to pay for health care services for
elderly individuals regardless of income,25 while
Medicaid primarily pays for services for low-income
individuals.26 In addition, many individuals with
severe lifelong disability qualify for either or both pro-
grams on the basis of disability.

Using the longitudinal data from two payment
sources, we categorized receipt of breast and cervical
cancer screening for each woman into one of three cat-
egories: full adherence, partial adherence, and no screening.

SCI case definition
Spinal cord injury (SCI) was identified using the follow-
ing International Classification of Diseases, version 9
(ICD-9) codes:
• 343.2, 344.0x, 344.1x, 767.4x, 780.72, 806.xx, 907.2,

952.xx
We identified the women with SCI from their entire
insurance file during the eleven-year study period, so
we did not rely on coding at the time of the mammogra-
phy or the Pap testing. Women with SCI were defined as
those who had at least one of the SCI ICD-9 codes on at
least one hospitalization or two outpatient encounters.
The comparison group was created by matching the
age of women without the SCI condition.

Inclusion and exclusion criteria
Women whowere in the data set long enough (defined as
a duration of at least two screening intervals: 4 years for
mammography, 6 years for Pap testing) were included in
the study. A total of 9,606 women (33.0% with SCI,
67.0% without SCI) were included in the model for
mammography and 14,563 women (34.5% with SCI,
65.5% without SCI) were included in the model for
Pap testing.

Dependent variable—Receipt of preventive
service
Receipt of mammography and Pap testing was identified
using Current Procedural Terminology codes (CPT) and
Healthcare Common Procedure Coding System
(HCPCS) codes in the Medicaid and Medicare billing
data (codes available upon request).

Covariates
The covariates included for modeling mammography
are SCI indicator (whether or not the individual had a
SCI), “Age” (40–74, continuous), “Eligible Enrollment
Years” (categorical variable with 4 categories for mam-
mography: 4–6 years, 6–8 years, 8–10 years, or 10–11
years. 2 categories for Pap testing: 6–9 years, or 9–11
years), “Insurance Status” (categorical variable with 3
categories: Medicaid only, Medicare only, Medicaid
and Medicare), and “Residential Area” (categorical
variable with 3 categories: urban, suburban, or rural).
The modeling for Pap testing included one additional
confounder, “Hysterectomy,” which was a dichotomous
variable indicating whether a woman had a hyster-
ectomy during the study period. We did a sensitivity
analysis for which data associated with women who
had hysterectomy were removed from the analysis, and
we found only negligible changes in the coefficients
and no changes in the significance levels for the
models. Thus, we included the hysterectomy variable
in the final reported models.

Based on the USPSTF recommendations in place
during the study period, we used following criteria for
adherence with mammography:
• 2000–2001: Mammography at least every 2 years for

women 50–69 years of age
• 2002–2007: Mammography at least every 2 years for

women 40–74 years of age
• 2008–2010: Mammography at least every 2 years for

women 50–74 years of age.
The criteria for Pap testing were:
• 2000–2002: Pap testing at least every 3 years for women

18–65 years of age
• 2003–2010: Pap testing at least every 3 years for women

21–65 years of age

*Research Data Assistance Center: This is a Center for Medicare and
Medicaid (CMS) contractor that provides free assistance to academic, gov-
ernment and non-profit researchers interested in using Medicare and/or
Medicaid data for their research.
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We assigned each response variable to one of three
levels: “Full adherence” for women who followed the
recommendations approximately on time for all screen-
ing intervals, “Partial adherence” for women who had
preventive screenings but did not receive a screening
during a particular time interval, and “No screening”
for women who were not screened at all during their eli-
gible years of enrollment.
Women were categorized based on the amount of

time they were eligible in the data set during the study
period. These categories were based on the number of
screening intervals of follow-up available, during
which a woman was within the recommended age for
the service being examined. There were 4 categories
for mammography (4–6, 6–8, 8–10, ≥10 years of eli-
gible enrollment) and 2 categories for Pap testing (6–9,
≥9 years of eligible enrollment). The outcome variable
for each woman in our study was determined based on
the number of screening services she had during her
years of eligible enrollment. A woman was considered
to be adherent with screening during a given interval
when the screening was performed during the eligible
years; the time interval between each screening and
the previous one had to be greater than 1 year for
both mammography and Pap testing and less than 2.5
or 3.5 years for mammography or Pap testing respect-
ively. This provides 6 months of leeway for women
who were off schedule for any reason.

Statistical approach
Cumulative logit models with proportional-odds
assumption were used. We chose “Full adherence” to
be the baseline group first. The two sets of estimated par-
ameters are the effects of covariates on the log odds of
being fully adherent and the log of odds of being fully/
partially adherent. We then changed the baseline group
to be the “No screening,” so that we could obtain the
log odds of having no screening and the log odds of
being in “No screening/Partial adherence” groups.
The score test was used to check the proportional

odds assumption. The test result indicated that the
effects of age, eligible enrollment years, insurance
status and hysterectomy (Pap testing only) did not
satisfy the assumption, which means their effects on
the odds of being fully adherent and the odds of being
fully/partially adherent were different.

Results
Mammography
One-fifth of the women with SCI were fully adherent to
USPSTF mammography recommendations during the
study period, compared to one-fourth of the women in

the reference group. About one-third of the women
with SCI had no screening during the study period,
while one-fourth of the women without SCI had no
screening (Table 1).
The adjusted odds ratio of full adherence with mam-

mography recommendations for women with SCI com-
pared with women without SCI was 0.69 (95% CI =
0.64, 0.76), after adjusting for other covariates
(Table 2). Increasing age was associated with greater
odds of full adherence. Odds of full adherence were
also greater among women enrolled in both Medicare
and Medicaid and in those enrolled in Medicare only,
compared to women enrolled in Medicaid only.
Women living in suburban or rural areas had lower
odds of full adherence. Odds of full adherence varied
with duration of Medicaid/Medicare enrollment, but
not in a consistent pattern.
WomenwithSCIhadgreateroddsofnot havingamam-

mogram during the study period (aOR= 1.44, 95% CI
1.33, 1.57). Increasing age, and living in a rural or urban
residencewas associatedwith greaterodds of no screening.
There was variation by duration of Medicaid/Medicare
enrollment, but not in a consistent pattern.

Pap testing
Full adherence was more common for Pap testing than
for mammography (43.9% of women with SCI versus
58.4% of women without SCI). About one-fourth of
the women with SCI and one-seventh of the women
without SCI did not have a Pap test during their years
of eligible enrollment.
The adjusted odds ratio for full adherence with Pap

testing in women with SCI versus women without was
0.53 (95% CI= 0.49, 0.57). Odds of being fully adherent
to Pap testing were higher in women with more than 9
years of eligible enrollment than the 6–9 years of eligible
enrollment group. Having a hysterectomy during the
study periodwas also positively associatedwith full adher-
ence. Increasing age and living in a suburban or rural area
were both associated with lower odds of full adherence
(Table 3).
Women with SCI had significantly greater odds of

having no screening (aOR = 1.89, 95% CI 1.77, 2.03)
than women without SCI. Odds of not having a Pap
test were also higher in women who were older, those
with Medicare insurance only, and those living in a sub-
urban or rural area. Women with more years of enroll-
ment were less likely to have no screening.
There were no substantive changes in any of the above

results when we repeated the analyses, limiting the
models to women who did not experience a hyster-
ectomy during the study period.
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Discussion
In this study, we analyzed eleven years of South
Carolina Medicare and Medicaid data to investigate
the differences in receipt of mammography and Pap
testing for women with SCI compared to those

without SCI. Our results showed that women with SCI
are statistically significantly less likely to fully adhere
with USPSTF recommendations for breast and cervical
cancer screening, compared to women without SCI.
Similarly, women with SCI were also more likely to

Table 1 Percentage of demographic characteristics of women with and without SCI stratified by mammogram and Pap testing,
from South Carolina medical claim records and other sources†, n(%)

Mammogram Pap Testing

Women with SCI‡

(n = 3173)
Women without SCI‡

(n = 6433)
Women with SCI‡

(n = 5025)
Women without SCI‡

(n = 9538)

Response
Full adherence 19.57% 24.72% 43.88% 58.37%
Partial adherence 48.00% 50.13% 32.40% 27.34%
No screening 32.43% 25.15% 23.72% 14.29%

Hysterectomy
Yes - - 30.93% 22.12%
No - - 69.07% 77.88%

Age
20–30 years - - 22.65% 23.42%
30–40 years - - 22.17% 21.79%
40–50 years 27.48% 26.12% 23.54% 22.81%
50–60 years 39.14% 38.74% 23.66% 23.77%
60–74 years 33.38% 35.15% 7.98% 8.21%

Eligible enrollment years
Mammography 4–6

years
18.09% 18.39% - -

6–8 years 22.94% 21.92% - -
8–10 years 32.43% 33.23% - -
10–11 years 26.54% 26.46% - -
Pap Test 6–9 years - - 28.06% 28.84%
9–11 years - - 71.94% 71.16%

Insurance status
Medicaid only 85.00% 86.04% 89.33% 93.62%
Medicare only 9.86% 13.32% 7.04% 5.85%
Medicare and

Medicaid
5.14% 0.64% 3.62% 0.53%

Residential location
Urban 75.89% 76.56% 74.71% 75.68%
Suburban 18.00% 16.90% 19.58% 17.58%
Rural 6.11% 6.54% 5.71% 6.74%

† Other sources: South Carolina Revenue and Fiscal Affairs Office and Health and Demographics, and South Carolina Medicare claims
from ResDAC.‡ SCI: Spinal cord injury.

Table 2 Adjusted odds ratios for women being fully adherent or not being screened with USPSTFa breast cancer screening
recommendations for mammography

Full Adherence No Screening

Covariates ORb 95% CIc ORb 95% CIc

SCId vs. comparison group 0.694 (0.639, 0.755) 1.440 (1.325, 1.565)
1 yr. increase in age 1.008 (1.002, 1.014) 1.014 (1.009, 1.019)
Medicare and Medicaid vs. Medicaid only 1.791 (1.318, 2.435) 1.037 (0.758, 1.420)
Medicare only vs. Medicaid only 1.272 (1.102, 1.467) 0.920 (0.792, 1.070)
6–8 yrs. of enrollment vs. 4–6 yrs. of enrollment 0.703 (0.600, 0.824) 0.671 (0.590, 0.765)
8–10 yrs. of enrollment vs. 4–6 yrs. of enrollment 0.950 (0.826, 1.094) 0.320 (0.281, 0.363)
≥ 10 yrs. of enrollment vs. 4–6 yrs. of enrollment 1.234 (1.064, 1.431) 0.171 (0.146, 0.199)
Suburban residence vs. urban residence 0.899 (0.811, 0.996) 1.113 (1.004, 1.233)
Rural residence vs. urban residence 0.673 (0.574, 0.789) 1.486 (1.267, 1.742)

Mammography procedures were identified using ICD-9 codes (V76.10, V76.11, V76.12, V76.19), CPT codes (77051, 77052,
77055–77059) and HCPCS codes (G8111, G0202, G0204, G0206).a USPSTF: U.S. Preventive Services Task Force. b OR: Odds Ratio. c

CI: Confidence Interval. d SCI: Spinal Cord Injury.
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receive no screening during the study period. These find-
ings are generally consistent with previous reports about
preventive service disparities for people with SCI.
However, this study provides a unique contribution to

the literature by using a more sensitive method of calcu-
lating adherence by using eleven years of longitudinal
data from two insurance sources that provide coverage
for health services for people with disability. This
allowed us to not only observe one episode of adherence
but to determine if women follow the changing rec-
ommended screenings for their age group, over time.
Moreover, we categorized adherence as “Full adherence,”
“Partial adherence,” and “No screening,” based on the fre-
quency of screening during the study period, as opposed to
most studies that examine only a single screening interval
and categorize individuals as “screened” or “not
screened.” By adding a partially screened group, it gives
researchers more flexibility on interpreting the other two
odds, as well as information on women with SCI who
may have some, but insufficient screening. Additionally,
our use of insurance billing data to document receipt of
screening services is a strength, as it eliminates the need
to rely upon accurate patient recall of services received.
The use of merged Medicaid and Medicare data

allowed us to identify screening tests through multiple
reimbursement methods. Women who were insured by
both Medicaid and Medicare were more likely to have
a mammogram than women who had only one of the
insurance sources. We observed 91.6% of Pap tests
were detected in Medicaid, while only 83.9% of mam-
mography screening episodes were detected in
Medicaid only. Thus, if only Medicaid was used as a
data source for our analysis of preventive services use
for women with SCI, we could underreport adherence
as we would miss 6.3% of the women who had a Pap
test covered by Medicare and 12.7% of the women
who had a mammogram.

In order to improve breast and cervical cancer adher-
ence rates for women with SCI we need to understand
the possible explanations for the lower rates of screening
in women with SCI, including barriers and challenges. A
recent review of 25 papers identified three primary bar-
riers to receipt of screening for breast and cervical
cancer in women with a disability: lack of health insur-
ance, factors related to the actions and skills of health-
care workers, and physical barriers to access.27 With
regard to lack of health insurance, a 2005 study using
data from the 2000 and 2005 National Health
Interview Survey, demonstrated that 31% of women
with disability, compared to 13% of women without dis-
ability, reported financial burden or being uninsured as
the main reason for not having had a Pap test.28

Research findings have also shown that women with
private health insurance had increased rates of mammo-
graphy screening, compared to those without private
insurance; this is of relevance to our study given our
population of Medicaid and Medicare beneficiaries.29

With regard to barriers related to healthcare workers,
one study revealed that 20% of women with disability
were unable to find a doctor who understood their dis-
ability.30 In addition, many women with disability
report not having a primary care provider;31 women
who have a primary care provider and a usual site of
care are more likely to have higher rates of preventive
screening.32 Physicians’ attitudes, level of knowledge,
and their understanding of the disability pose barriers
to women with disability receiving preventive care.30

More women with disability reported that doctors did
not inform them of the importance of Pap tests,33 or
the importance of mammography.34 In addition, older
women (aged >65 years) with a disability were less
likely to be advised to have screening,34,35 an unfortu-
nate finding given the increased risk of cancer with
increasing age.36 Stereotypes and misconceptions

Table 3 Adjusted odds ratios for women being fully adherent or not being screened with USPSTFa cervical cancer screening
recommendations for Pap testing

Full Adherence No Screening

Covariates ORb 95% CIc ORb 95% CIc

SCId vs. comparison group 0.528 (0.494, 0.565) 1.893 (1.769, 2.025)
1 yr. increase in age 0.962 (0.959, 0.965) 1.057 (1.052, 1.061)
Medicare and Medicaid vs. Medicaid only 0.795 (0.603, 1.047) 0.934 (0.677, 1.288)
Medicare only vs. Medicaid only 0.545 (0.470, 0.632) 1.224 (1.038, 1.442)
≥ 9 yrs. of enrollment vs. 6–9 yrs. of enrollment 1.339 (1.242, 1.445) 0.479 (0.437, 0.525)
Suburban residence vs. urban residence 0.866 (0.796, 0.941) 1.155 (1.063, 1.256)
Rural residence vs. urban residence 0.774 (0.679, 0.882) 1.292 (1.133, 1.472)
Hysterectomy vs. no hysterectomy 1.315 (1.215, 1.424) 1.025 (0.928, 1.134)

Pap test procedures were identified using ICD-9 codes (V67.01, V72.31, V76.2, V76.47), CPT codes (88141–88143, 88147, 88148,
88150, 88152–88154, 88164–88167, 88174, 88175), and HCPCS codes (P3000, P3001, Q0091, G0123, G0124, G0143-G0145, G0147,
G0148).a USPSTF: U.S. Preventive Services Task Force. b OR: Odds Ratio. c CI: Confidence Interval. d SCI: Spinal Cord Injury.
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about women with disability also play a role; providers
may believe that women with disability do not need
mammograms or Pap smears as they are less likely to
develop cancer, are not sexually active, or are unable
to have screening equipment used properly on them
due to their disability.37

On the other hand, there is evidence that creating posi-
tive experiences for women with disability may encourage
them to participate in regular and timely cancer screen-
ing;38 a 2008 study found that women who had better
quality screening experiences were more likely to receive
timely, regular mammograms and Pap tests.39 It is of
note that the adherence rates for mammography was
lower than for mammography. This could be attributable
to the fact that Pap tests can be provided in the physician’s
office at the time the screening recommendation is made,
whereas mammography typically requires a separate visit
to a radiographic imaging center, thus exacerbating bar-
riers related to transportation.With regard tophysical bar-
riers, 22% of women with disability reported having
difficulty accessing health facilities, offices of health provi-
ders, and tomedical equipment used for screening, such as
mammographymachines and examination tables used for
Pap tests.35 Fourteen percent of women with a disability
reported transportation issues as the key deterrent for
cancer screening, compared to 5% among women
without functional limitations.39 In addition, women
with multiple disabilities reported even greater barriers
with access, parking, and transportation.34

Another barrier may be mental health issues such as
depression; as 20–30% of women with spinal cord
injury have shown clinically significant signs of
depression.7 Women who are clinically depressed are
less likely to receive screening mammograms, therefore,
women with disability who are also depressed may be
even less likely to receive recommended screenings.40,41

Additional research is needed to examine the extent to
which depression or other mental health concerns may
specifically affect screening rates in women with SCI.
Lack of information regarding the importance of screen-
ing and the ways women can be accommodated may
also decrease the likelihood of women with SCI receiv-
ing screening mammograms.38

Furthermore, a specific barrier to Pap testing faced by
women with SCI is the possibility of the screening test
itself triggering autonomic dysreflexia, which is charac-
terized by hypertension, and its sequelae of pilo-erec-
tion, flushing, pounding headache, sweating, and
blurred vision. Autonomic dysreflexia can be triggered
by speculum use or perineal manipulation during Pap
tests in some women with SCI. Preventive strategies
that can be undertaken prior to the pelvic examination

to decrease the risk of autonomic dysreflexia include
emptying of the bowel and bladder, coating the specu-
lum with anesthetic jelly, or administering prophylactic
nifedipine thirty minutes prior to the procedure.42–44

Women and/or health care providers may be concerned
about triggering autonomic dysreflexia during a Pap
test, and, thus, may defer getting screened.

There were a number of limitations of our study
because the analysis was done using Medicare and
Medicaid billing claims data. For patients whowere reim-
bursed by other payers, we could not capture these
claims. Since we used only administrative data, we do
not have information about why some women did not
undergo screening. And race/ethnicity information was
not available for our study sample. Because we relied
on the coding by health care providers and coders to
identify cases of SCI it is likely that there were some
errors in case classification, and these errors could
affect the estimated probability of being adherent to the
screening recommendations. We did not obtain infor-
mation on the specialty of the health care provider who
made the referral for mammography, nor did we specify
the specialty of the provider who performed Pap
testing. Moreover, our study population was limited to
women in SC, a state in the southern United States.
The findings may or may not be generalizable to
women in other states or other countries. For example,
an analysis of billing data in Canada did not find signifi-
cant disparities in cervical cancer screening for women
with SCI.24 Additional research is needed to identify
the reasons for disparities in SC but not Canada, and
to examine potential disparities in other countries.

Information collected directly from both patients and
health care providers would be helpful in identifying
specific barriers that need to be addressed to improve
screening rates for women with SCI, but this could not
be done with administrative data. Finally, we did not
link our data to cancer registry or mortality data, so
we cannot necessarily conclude that the reduced rates
of screening observed in this study translate to greater
mortality from breast and cervical cancer in women
with SCI, though there is at least one other study that
did note reduced survival in the context of breast
cancer, for women with a disability.45

Conclusions
When using 11 years of longitudinal data and examining
different levels of screening adherence, women with SCI
living in South Carolina were found to be less likely than
their counterparts without SCI to receive recommended
screening for breast and cervical cancer viamammography
and Pap testing. Further research should focus on
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evaluating the efficacyof actions that remove barriers faced
by women with SCI in receiving these screening services.
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